In order to 4 T Aminol-Forte4 T , 4 T Hyomi-Forte4 T , Kadostim and Phosnotron amino acids influence on agronomical characteristics in Descurainia sophia under water deficit conditions, this experiment was carried out using by a split plot design with four replications at Iran in 2010. The factors including irrigation regimes (irrigation interrupted from flowering stage, irrigation interrupted from silique formation stage and irrigation interrupted from seed filling stage) in main plots and commercial amino acids (4 T Aminol-Forte4 T , 4 T Hyomi-Forte4 T , Kadostim and Phosnotron) that sprayed in three stages (25, 50 and 75 days after germination) in subplots were studied. The results showed that amino acids foliar application significantly affected on agronomical characteristics in Descurainia sophia under water deficit conditions.
INTRODUCTION
This adventive biennial or annual plant is ½-2½ tall. It branches occasionally and is more or less erect. The stems are grayish or bluish green and pubescent; sometimes the lower stem is nearly glabrous and light purplish green. During the 1P st P year, biennial plants consist of a low-growing rosette of basal leaves spanning up to 1' across. The cauline leaves of annual and 2P nd P -year biennial plants alternate along the flowering stems, spanning up to 8" long and 4" across and becoming progressively smaller higher up on the stems. Both the basal and cauline leaves are double or triple pinnately lobed, grayish or bluish green and finely pubescent. The basal and lower cauline leaves have long petioles, while the petioles of the upper cauline leaves are shorter. The upper stems terminate in racemes of flowers about 2-12" in length. The flowers bloom near the apex of each raceme, while the siliques (slender seedpods) develop below. Each small flower is about 1/8" across, consisting 4 pale yellow petals, 4 green sepals, 6 stamens with yellow anthers and a pistil with a single style. Both the sepals and petals are quite narrow (especially the latter); the petals are about the same length as the sepals or a little shorter. The blooming period occurs from late spring to midsummer and lasts about 2 months. There is no noticeable floral scent. Each flower is replaced by a silique about 1" in length. This silique is narrowly cylindrical (about 1 mm in diameter) and its contains 10-20 tiny seeds in a single row. The slender pedicels of the siliques (or flowers) are about ½" in length. The siliques and their pedicels are spreading-ascending in relation to the stalk of the raceme. Each tiny seed is somewhat flattened and oblongoid; it is some shade of orange-brown. The root system consists of a stout taproot. This plant spreads by reseeding itself; the seeds are small enough to be blown about by the wind. Amino acids play central roles both as building blocks of proteins and as intermediates in metabolism. The 20 amino acids that are found within proteins convey a vast array of chemical versatility. The precise amino acid content and the sequence of those amino acids, of a specific protein, are determined by the sequence of the bases in the gene that encodes that protein. The chemical properties of the amino acids of proteins determine the biological activity of the protein. Proteins not only catalyze all (or most) of the reactions in living cells, they control virtually all cellular process. In addition, proteins contain within their amino acid sequences the necessary information to determine how that protein will fold into a three dimensional structure and the stability of the resulting structure. The field of protein folding and stability has been a critically important area of research for years and remains today one of the great unsolved mysteries. It is, however, being actively investigated and progress is being made every day. As we learn about amino acids, it is important to keep in mind that one of the more important reasons to understand amino acid structure and properties is to be able to understand protein structure and properties. We will see that the vastly complex characteristics of even a small, relatively simple, protein are a composite of the properties of the amino acids which comprise the protein. Water stress and water scarcity occur when the demand for water exceeds the available amount during a certain period or when poor quality restricts its use. Scarcity can be absolute, such as in environments of low precipitation and large evapor-transpiration rates. It can also, (Abdul-Jaleel et al., 2007; Chen, 2006; Deka et al., 1992; Dixon and Kahn, 2004; Mandal et al., 2007; Vessey, 2003; Wu et al., 2005; Zhao et al., 2005) . Therefore, the objective of this study was to evaluate the 4 T effects of Aminol-Forte4 T , 4 T Hyomi-Forte4 T , Kadostim and Phosnotron amino acids and water stress on quantity and quality features in flixweld (Descurainia sophia L.).
MATERIALS AND METHODS
This study was conducted on experimental field of Islamic Azad University, Shahr-e-Qods Branch at Iran (27°38' N,P P 40°21' E; 1417 m above sea level) during 2010, with clay loam soil (Table 1) , mean annual temperature (31°C) and rainfall in the study area is distributed with an annual mean of 215P P mm. 1 T The experimental unit had designed by achieved treatments in factorial on the basis completely randomized block design with 1 T three 1 T replicates.1 T Certain factors including irrigation regimes (irrigation interrupted from flowering stage, irrigation interrupted from silique formation stage and irrigation interrupted from seed filling stage) in main plots and commercial amino acids (4 T AminolForte4 T , 4 T Hyomi-Forte4 T , Kadostim and Phosnotron) that sprayed in three stages (25, 50 and 75 days after germination) in subplots were studied. The soil consisted of 25% clay, 30% silt and 45% sand (Table 1) and further the field was prepared in a 15 mP
At the end of growth stage we collected 10 plants from each plot randomly for determination of plant characteristics andselected 100 g seed from each plot for determination of essential oil percentage by Clevenger. Finally, essential oil yield was determined by the following formula (Aliabadi, 2006) : Essential oil yield = Essential oil percentage × Seed yield Data were subjected to Analysis of Variance (ANOVA) using Statistical Analysis System (SAS Institute, 1988) and followed by Duncan's multiple range tests. Terms were considered significant at (p<0.05).
RESULTS
Final results of plants values showed that amino acids significantly affected plant characteristics in p≤0.01 (Table 2 ) which indicated the highest biological yield (9206 kg/ha), seed yield (1815 kg/ha), stem dry weight (3728 kg/ha), silique dry weight (305.2 kg/ha), leaf dry weight (3476 kg/ha), essential oil yield (17.5 kg/ha) and plant height (84 cm) were obtained by Kadostim application. Also, water stress significantly affected all features in p≤0.01 (Table 2 ). The highest biological yield (10080 kg/ha), seed yield (2279 kg/ha), stem dry weight (4231 kg/ha), silique dry weight (363.5 kg/ha), essential oil yield (20.1 kg/ha), leaf dry weight (1714 kg/ha) and plant height (82 cm) were achieved by normal irrigation. Interaction of the amino acids and water stress had significant effect on silique dry weight in p<0.05 (Table 2 ) and highest biological yield (9643 kg/ha), seed yield (2047 kg/ha), stem dry weight (3979 kg/ha), silique dry weight (334.3 kg/ha), essential oil yield (18.8 kg/ha), leaf dry weight (1595 kg/ha) and plant height (103 cm) were obtained under application of kadostim and normal irrigation.
DISCUSSION
In this study, increases in agronomic criteria were observed following inoculation with amino acids. This may be due to better utilization of nutrients in the soil through inoculation of efficient microorganisms. A positive effect of amino acids on yield and yield components has been reported in the literature (Migahed et al., 2004) . In addition, higher dry matter production by the inoculated plant might be because of the augmented uptake of N which in turn was a consequence of the root proliferation. Also, the increased growth parameters in hyssop might be due to the production of growth hormones by the bacteria (Ratti et al., 2001) . The results showed that application of amino acids and normal irrigation increased yield and yield components of flixweld, because amino acids is a primary constituent of proteins, is extremely susceptible to loss when considering that average recovery rates fall in the range of 20 to 50% for dry matter production systems in plants. Amino acids generally because deficiency of potassium increased carbohydrate storage and reduced proteins, alteration in amino acid balance and consequently change in the quality of proteins and are a main element in chlorophyll production. Toxic concentrations of amino acids fertilizers cause characteristic symptoms of nitrite or nitrate toxicity in plants, particularly in the leaves. Although pre plant fertilizer applications decrease the potential for nutrient deficiencies in early stages of growth, presence of residual soil NO 3 -N (plantavailable mineral amino acids from the previous season) may pose a risk to the environment. The water of soil be salt by inordinate amino acids application and increase its potential. Finally, the plant use high energy for absorb of salt water that be causes dry matter reduces in this condition. Therefore, dry matter reduced under application of chemical fertilizer application because injured roots and was reduced the absorption. Our results were similar to the findings of Stark and Tindall (1992) , Wuest and Cassman (1992) and Knowles et al. (1994) .
CONCLUSION
In general it appears that, as expected, application of amino acids improved yield and other plant criteria. Therefore, it appears that application of amino acids could be promising in production of flixweld by reduction of chemical fertilizer application. Our finding may give applicable advice to farmers for management and concern on fertilizer strategy and carefully estimate chemical fertilizer supply by amino acids application.
